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Abstract of JP2005093399 
PROBLEM TO BE SOLVED: To provide a 
display apparatus compatible in the insurance 
of display performance and in the insurance of 
manufacturing capabilities. 
SOLUTION: Thicknesses DR, DG and DB of 
barrier layers 163R, 163G and 163B among 
lower electrode layers 16R, 16G and 16B are 
different from each other among three organic 
light emitting elements 30R, 30G and 30B, 
wherein DR>DG>DB. By using interference 
phenomenon of light due to the differences of 
resonance length among the three organic 
light emitting elements 30R, 30G ad 30B 
based on the differences among the 
thicknesses DR, DG and DB, white light 
generated in a layer 1 8 including the light 
emitting layer is converted into three color 
lights, i.e. red light ER, green light EG and blue 
light EB. The display size can be enlarged 
since it is not necessary to selectively apply 
the layer 18 including the light emitting layer 
with a metal mask, and utilization efficiency of 
light is secured since it is not necessary to 
convert the white light into the three color 
lights ER, EG and EB with using only color 
filter for color conversion having a high density 
and a relatively large thickness. 
COPYRIGHT: (C)2005.JPO&NCIPI 




Data supplied from the esp@cenef database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2005093399&F=8 



2008/02/28 



JP 2005-93399 A 2005. 4. 7 



(19)H3*S«»If(JP) (12)4i m *t 1^ ^ S(A) (ll)«WttJffl4iW#^ 

4$Ba2005-93399 

(pa)G6-93399/0 
(43)&MB V«17«4fl7BC2006.4.7) 



vbij int. Li. 




F 1 






HOOD 


33/2D 


H05B 


33/28 


3K007 


LJ A R D 


43/111 


H05B 


33/10 




U A fC B 

HQO D 


33/iZ 


H05B 


33/12 


C 


t-l ^ CC D 


OJ/14 


H05B 


33/12 


E 


LJ ^ CS B 

HOOD 


o3/ZZ 


H05B 


33/14 


A 






mmn^ ^mnt mmmco^ 32 ol 33 m) fiMMK:iR< 


(21) mmmn 




4tn2003-328989 a>2003>328989) 


(71) miH A 


000002185 


(22) mas 




5Pffil5^9^19H (2003. 9. 19) 














mms?aiiiE4i:fiajii6Ta7«3 5^ 








(74)ftaA 


100098785 


















(72)%B8# 






























(72)S|BJ# 












mmsBajiiE4i:Ppjii6TS7»3 5^ y 


















F^-A(#^) 3K007 AB03 AB15 AB18 (304 DA06 










DB03 FAOl 



(54) m^m-^m mvmimm.^^'(i^<Dm^-nm^ t^hmzwrn^ 



(57) mm 

TSPmiSiieR, 16G, 16 BO 9 
r@l 6 3R, 16 3G, 16 3B<DJi:^DR 
. DG. DBtK 3oc7)W^>t^^3 OR, 3 0G, 

3 0Bra^c*3v^T5:l^^cs^iC'5<t9^-t-5 (dr>dg 

>DB) , rneoSC^DR, DG, DBP^lO^MtCS 
-:5< 3o(7)^;^^m^3 OR, 3 0G, 3 0BPb1(O* 

4r^tf® 1 8^C:^oV^y^c^^^Lfcefe7t;65 3feO^. 
t?-^^feO^ER. ^cD7tEG*5it/»fe07tEB(;i 

<0;<7 ^ — >^ ^ (D^^nm LT e feTfe^ 3 E R 

. EG. EBtc:^^•r5^^^S;^)5/^v^:rc^6. ^o*fJffl$Sj^ 




(2) 



JP 2005-93399 A 2005. 4. 7 



[ It rp IS 0? ® ffl ] 

z (D ^ m m ^ -r ^ fz ib (o y< 'J T m t m m ^ ntz m^^m v. 
[if 2 ] 

[ f f * ^ 3 ] 

r^:^Sr!|#S^i:i-5if*JallEtt<0*«l|g3tSS, 
4 I 

C» T- fc 
[ft 5 1 

[it*35 6 1 

HfilS^<!; Tgoff^H. e^Ii53o^?^^^5t^g•?^;6-?>^c^:al^i^SMfE3fe(?^3t^c*^^£:L 
T 51 VMC S Ji; o T V S 

8 1 

[it*^ 9 1 

msS.^< V T m <D m ^ . 1 nmti±l 0 0 nmeiTCOtefflF^TfcS 
[if ^« 1 0 ] 

StlfE>'<yTSli. ^Vv^e^A (In) . ^ (Sn) , (Zn) , ;&K5'>A (Cd 

) , ^ ^ > (Ti) . ^nA (Cr) , i1 ^ K (Ga) ioitJ^T/P?^'?^ (Al) ?r 

[ if 1 1 ] 



(3) 



JP 2005-93399 A 2005. 4. 7 



#lIE/<yTjgll. Kfb'l'V-^^J'A^ (I TO ; Indium Tin Oxide) . gf{k'<>'v='>Affi 
#S (I ZO;Indium Zinc Oxide) . ^^k-l'^'v^^A (Inj O3 ) . ^ it ^ (SnOj 
) . ^itW^ (ZnO) , ®f<b*K^(>A (CdO) , mit^ ^ (TiOz ) ioit/g? 

^k^'oA (CrOj ) ^^tfi¥op*.K>'>'fe<t'biS«o^JSSE^t:4fe)Sr^tf3tSjS'l4*t^4 

r t ^ i^m t -r 1 BS.m.(o^m^itmm.o 

I »*JS 1 2 1 

[IS5|t« 1 3 1 

*rlE^e«g{*. tJ'nA (Cr) , -TV'i^^'A (In) , ^ (Sn) . S«S (Zn) , 
KS^'A (Cd) . f"*'^' (Ti) . T/W5=l?A (Al) , ^^^^-^iJ'A (Mg) id 
t/^y^^T^v (Mo) <Sr$tfS|co^^(;>'>/i<t't>lSro:&JR. •?:<O^S<D-&^. -tw^ 

[ If *^ 1 4 ] 

SflfE^SBit. ® (Ag) *fc(lMS:^tf-e-^l;iJ;t)«^$ixTV^2> 

[If 1 5 1 

MIS^M^J*. m (Ag) (Pd) . M. (Nd) . -th-^y 

(Sm) , -f5'hy>>A (Y) , -feye/A (Ce) . ^i^ntf-^A (Eu) . ;«^Ky 
= e'A (Gd) . T^/Hr^^A (Tb) . i;';^.7'ti->^7A (Dy) . 3i/Ufc*i?A (Er) , 
^•yf^yHriJ/A (Yb) , ;^;i&:^v'!>A (Sc) , /W^^ni^A (Ru) , ^ (Cu) *5i 

tJ^ife (Au) ^^tf8trc>5*>(0'>/i<t1jia^^tfg-^{;i<k<9«fife$nTv^5 
[ if 1 6 1 

ri:Sr1#mti-5sf*«lIB«<oWffil5l3t^S„ 
I 1 7 ] 

(IS 1 ) 

(2L) X X + <P X (27c) =m 
(^l'. L. A. <I>, mJi. L>4J*MB (*igB<Z>^*>0^^yT®fCii|^-r^>miWfflS 

) tm 2 <r>mmm 2 <r>mmm<o 0 ^(o^^m^-^tsmk^mmir 2 (omm) t<r>m 

b T 5 o ) 
(If 18 1 

M!230(7>*^5I^^^(*. HtIIE^*BtC*3V^T^±Lfc3t^flul5*gStHiIIE^2<D 
mil®i:(^FBlT-*S$-1i:fc(0*,. StliE^ 1 0S®g*fclimlB^20«ffi^<D^^-ri^*»- 

( ft 1 9 ] 

0 n m&.± 3 0 0 nmtlT£0©H(*9T-*>S 



JP 2005-93399 A 2005. 4. 7 



[ It*^ 2 0 ] 

miE*®®<7>J?$l* 1 0 0 n m&.± 3 0 0 n m U T <r> f^M . mFl2^2©«SSOff* 

(il nmtil±l 0 n m (D ^mt^ X' h ^ 

z t ^^s^m t -r ^m^m 1 a ^m<omm^^mm. 

[ 2 1 1 

i:^m-ri> tiib(oy<v T M t ii^ mm ^ fi tim ^ ^ ^ -t i> X o mt&m 1 <ommm i:^!^ 

C»*^ 2 2 1 

m 1 (oy< D T mn^ t i: z (omiicm^vxmm ^ ?>T.m t . 

Ti^mi^.^ :i 1 1 ta^m 1 <omm±i^. Hi <D-^ :^ ^< ^ — i^m^-r ^ urn t . 

gro^l&(D-|E|JSr«J5fe-r5S2ro/<yrSS|S»SrJi^^-t-5Xgi:. 

:i<7)H2(^/<yT^SB5>(7)^t,, HfflE3oro*^^^*^C0^t>(DH2<^*«^^5R^^ 

m^m^^ z t t f£ 2 (D^m^K . m 2 <d-^ ^ ^ y< ^ - :yj^i$.-r i> urn t . 
:i ff) m 2 (D -7 :^ 1^ t (D m m (D m mf^ 2 (o y< V T m ^ ^ ^ ^ 0 X ^ . mmy< u r 

Z.<Dm 3 (D^< y Tga5^(05 WfS3o(D*^^7t^^=-(D 0 h (D ^ 3 <D ^ Wi m ^ M "f- 

mi. m 2 is XU^m 3 (Dy< V TS^^>*a«£Wl-:i^S'f">'^bT^>*^-=>'^-r-5XSi: 

HuiaH 1 <o«®gw 9 *>rofttriE^< y r^S:, wish i <D^«^c*Jv^TW!EH i ro^< y r 

•5 

z t t -r ^m^j^ 2 1 mm(o^m¥tiftmm(Dmm:^mo 40 
(%^^ 2 3 ] 

wtSr#®t-r^.iS*:3S2 2fa«ro*#B^3SMroiaiS:^ifeo 
2 4 ] 

mriEH 1 <om.mm ^ w^^-r ^ T.mri . 

m^miti^m o X ^ ic. mts.mmm t . mn^mm t . mmy< v r m ^m^-r 1 . 
m 2 a xxfm 3 <^y< V T mui^ t z o:>m\cmfSi\^xmm ^ urn t . 

m ^ ^ ti ^ z 1 1 ^£ ^ m 1 <o mwi ± . m 1 :^ i: — ^m^-r i>iLm t . so 



JP 2005-93399 A 2005. 4. 7 



t . 

gi55>5:^ff$-erS t#t(c. -€:ixP><0|| 1 ioJ;TJfm20®«c<7)JliaffilgElcaulE^ 1 <7)^<y T 
ggPrJ^^Sm^^SXgi:, 10 

, SUia^l. |p52*5j:tJf||3<D^*SJ;it5IEmi<?)''<yTSSH5:J>4r«#$-y:SXSi:. Sr-^ 

2 5 1 

[»*^ 2 6 1 

-Ti^v'C^A (In) . ^ (Sn) , SIS (Zn) . ;<7K$^7A (Cd) . f^^^ (Ti 
) . i' o M. (Cr) . 13 ^ 2>. (Ga) tJi^T/U^^^l^A (Al) ^•^tfP«^^W> 

[ iS*^ 2 7 1 

'fb-l' >- 1? A ffi ( I T O : Indium Tin Oxide) . Wiit-f V A ffi f& ( I Z O ; Indi 

um Zinc Oxide ) . ®f V A ( I n 2 O 3 ) , K f b ^ ( S n O 2 ) s ^ ft ffi IS ( Z 

nO) , ^{k;&K5l>A (CdO) . ®?{t:f"^>' (TiOj ) *5j:U«^|k^DA (CrO 
2 ) ^Sr-&tr«f 5 *></Jii'/jr < ^ t 1 a<O^JRi^{k^«r-&tf 3te5®jai±*t^Sr^effl L-C, WIS 

:i t ^ if^m t -ri>n^m 2 i mi^<D^mm^mm<^mm:»m, 

[ W * « 2 8 1 40 
^ X2 M. (Cr) . -fVv^'t^A (In) . SSi (Sn) . ffi^ (Zn) . ^KS^'A (Cd 
) . 'f- ^ (Ti) . T.'W5 = '?A (Al) . •v^^^v'-^A (Mg) *3j;US^y^xV ( 

Mo) ^ m (D ^ h <o f£ < t ii 1 m<o m . ^w^Ji<o-e-^. -ef^^jse^^k'Ki. t.tz 
(t^ (o-^m^it^a ir^m \.x . mm^mmi:mj$.-t ^ 

r Sr#»i: 2 1 IE « O 3t ^ S w S!{ it i£ . 

[ 2 9 ] 

^ (Ag) *fcJ4^<^^tf^^Sr«fflLr. m^^Um^m^ir i> 

^ t i:<t^mt-r?>nmm2 i ^m<omm¥&ytmm<omm:^mo 
[ 3 0 1 

ffi (Ag) /^^v^l^A (Pd) . ^:*-v?l?A (Nd) , -l^-^y^^A (Sm) . 50 



(6) 



JP 2005-93399 A 2005. 4. 7 



-y h V '> (Y) , -feiJe/A (Ce) , =1- f; a <y (Eu) . h' V =■ 'i> (Gd) 
, (Tb) . v?^:/a->r^A (Dy) > zc/Ut'i^/A (Er) . -l'-;/v"yVt'e'-^ 

(Yb) , ;^*>i?^7A (Sc) . >'U7':::i^'A (Ru) . ^ (Cu) Joj;0«^ (Au) ^ 

[ If 3 1 ] 
t if 3 2 1 

*<*:(C3oO*«|^5t^^*sgS:»tibttfcSI^^^*-r^*«l|g^»«?r{ix.. ro*«l|g 



JP 2005-93399 A 2005. 4. 7 



t SW^If 1 
[ 0 0 0 1 ] 

ho/l'S.^y±>^ (Electro Luminescence ; &. T . ^ iz f E L 

[ 0 0 0 2 ] 

^ i ft:<7>^3tm^ 4r ffl t r -5 * *^;E£ < , ii> o # « ;b -4^ *J T ffi 10 

+ ^^£jt^^i^^m-ri>i>(ot^:thinxjs<9 . n:^^m^izi6\,^x mmitic^i-t X m^ii 

it ft b r 0^ -6 o 
[ 0 0 0 3 1 

feCO^K)^^^ ( T F T ; Thin Film Transistor) ti^ n if lb ft tz mWl ^ t ^ ± ^< ^ /i- b 

mt^ic^ ^<D^^^ui^(r)m t vxjEummm-^m^^^mti: H^^A,X'mi^^ttx\'^ 20 

S:-irOm«S (St Jh^•«^/^^ci£^^filJ«>^«B) «r S ft U T Sfe tii i" 5 h y r a: 5 -y V a 

Mi:. {fi;^<7>mffie (^t!)^•<^>'H-^£v^•^ll«)s®s) ^sfiLTScm-rssj^hAaiss/-^ 

( 0 0 0 4 1 

3;^. &(-l*ff&-r53fe, -f-fiiD-lb^^ (R;Red) . ^fe (G; Green ) *5 i * fi, ( B 

; Blue) (D^t:m^ iz^^-^m^i 3 mmcom^m LT^o^^ttirtfcio s-oro 

^^^JtSI^SrJF^fiKb, rttP>ro3o«3W«t«^Sl^l-S<3v>T3fe05iii3llS:«fiK-r«>^ 30 

Tjkmmt^^mit^ ixx ^ o ^Jx.(i. efe3t^^r£$-li:5 3o<7)*«^5t*^^^tt 

fflb. fe^^mffl<^;577-7^/l'^^*lJfflU-C#Sfe^Sr3fe (R. G. B) (O^iZ^^-t 

?> ::. t X *) ^asL^m^-r ^ ^^mma^mmit^ inx i . r«D»-§-(cf*, ^^-^^r/w 

[ 0 0 0 5 1 

'tis, mmE. ^ :^zf \^ (o^Tummicm i^x it<o^ms.mh^^ < -ot^mm^ti 

^e)^^T^/^^) (^JxLti, #ff:ScS^i#H3o ) o ciro*«EL-r-<;^7'u^-C{i. m^mu 40 

[#fF3tgSll !t#ra¥2000-323277^<ii^ 
[ 0 0 0 6 ] 

[#ffFS:Bi2l!|f^2003-142277^4it8[ 50 



(8) 



JP 2005-93399 A 2005. 4. 7 



[ 0 0 0 7 ] 

;tff5 0nmJWTCOif:^iD^g (Ag) ) ^ ^ A -T ^ & ^ ^ h tl X ^ (0ij;t«. ^ ¥^ X 

fflt3#RSo ) o r<75W^ELT'-<;^:ru-fTMi. ^mnm<Dmm.^i^i:f^\m . mmm 

l^mXm 3 ] 4# 2002-334 792^<2i^ 
1 0 0 0 8 1 

4 ] ^mw^ I 0-00 3 9 9 0 

[ 0 0 0 9 ] 
[0010] 

fe ( R ; Red , G ; Green , B ; Blue) (O ^ ^ ^ (D ^ n m ^ ^ t i)^ ~^ fz ^ . % (O 

*tjffl ts^;55d^ v^ ^ v^ 5 ^^tttgffi *3 v> T?ij ^ * u T i.^ -5 ;6s . ^mm(om%m^mm 

U T M »9 55- ft i6 ;^ ( fi^'J ;t ;^ :^ yi- :^ :^ ) ^ i6 . ^(0?^^;V'^:;^^(d 

-xmitt^^mm^^ ^^\z^m \.x ^ ^ XiD^mitt^mmx-h^ t\^^ omm'^m 

ttStCjoV^Tj^.-^. ^^bTl^^-So — "7 — y >( ^ ^ 1.x ^^it^ 3 ^ (R, G 
W L r v^ ^ „ 

[001 1 ] 

vt^(7:>mmE.i^'f^:^y'i^^ffcm\.x\t. —m<ommmmtvx±ui.tixo\:i 
. ^i,cm^i^mm(D^\cm i^x ^m^m ^fci^{ci^ < ^ ^>(d m m ^j: ^ tt x ^ m.^ \z h 

^tiib. ^^ELv^>f:?^:7^u><^s^SLoofo5^0<^m:^i!)rS]^#l£-rttti. Mif^H^ 
[0012] 

* ^ *t ^ Pa^ s g r ;t ^ n t> (7) T' . <7) ^ 1 o g 6^ . m^^m(Dmu t 

[00131 
[0014] 



(9) 



JP 2005-93399 A 2005. 4. 7 



[0015] 









IS 








7t ^ -7- ^{g 




3 o (7) W 














mm . 


M ^ ^ M 




oms 




AS 












mt^ ^ 3 










m 




> S i:: iS 




. mi^ t 










m 






2 comi^^ t 


(D m * 












(D 


y< V T m t 


a g ^ i^ 








T 




X 


K 


tc S o 


T V> ^ O 



[001 


6 ] 


















JC 








htlft 3o(©*«^3t5g^ 






<D 


3 o 














*5 


J; D« 


m 






t * . ^ ^ g {c io ^^ T ^ 


4 L ^ 


a 






■5 


3fero^{;::^»LTitfeUl-rs*«5l 


it 
















m 




L fc 5fe ^ 


^ 2 (O 




^ M 


t 








^< y T Ji 








fz 


«fi)c*W-r5 J; 5 tc|g 1 


m 




g CO e: ^ 


3 o 


(7) 


mm. 




3t ^ ^ Pb^ is T 5 tc: S S J; 5 




L /c t <0 T? 5 o 


[001 


7 1 
















^ ^ 51 


m 




5 




m 





[0018] 

^ ^ m % :5 m ^'4^s:x it . m 1 (ornmm tmm-t ^ 'J T m<^m ^ 3 -:>(r>mm 

5g^fB^^c*5^^T^v^(c^b^^#.(D3t^^^$-fr5J;9lci-t^(^. y< V r m m ^ (o mm iz 
m-i < 3 -o(Dmm^^^'i'm(D^m^<Dmmizism Ltz^(D^mm.^^mm i.x . m^m 

[0019] 

^rat:i*5V^TSvMcm'ioTV>5J:5/^i|*8S:6<j/i«figS:W-t-«^l<omSBSrj^iBE6<j»;^S 
J; < fl0^i-5.fcii>Jc. gt#ro»)gl7'n -fe ^ L*»ffiffl-er-^. iSr ^ o « iit SS it 7° n -fe 
^ ^ ^ ffl L i/-". 

[ 0 0 2 0 ] 40 
[ 0 0 2 1 ] 

fc5t^l*«^*ffl©3fe<D3t (5S5fe<03t, *Sfe<DJt*Jj:Of*fec;c>3t) ^ »: -t i> ^ t ss 50 



(10) 



JP 2005-93399 A 2005. 4. 7 



I 0 0 2 2 J 
I 0 0 2 3 1 

C 0 0 2 4 1 
I 0 0 2 5 1 

CH 1 rol^JSroJK^] 
-5 o 

[ 0 0 2 6 ] 

fclixDmWjm'T- (TFT ;Thin Film Transistor) 1 2;!|5^^tb^^fcW«^3t*^i^Si 
LTO^ift^^^/wi 0 irttJh^^^-'i'S 0 t M \PiSifS. ^ ti . rtt^cOj^fb^-^J^/wi 0 tit 

**L-CV^S, rro*«EL7'-<:^7'U"<»i. CSJXLif, *«^^fe^^3 0^;l*3V^TM^L 

* b T 5 o 
[ 0 0 2 7 ] 

^tb^-sj^i.'i'ioji, t vx (Dmmmmm 1 ii-. ±iELfcwm5i5fe*^3oi:bT 

3o(D*«^3t3tl^F'3 0R, 3 0G. SGBdSfJftPjjxfcWfigiSr^LTV^-So r<O^W)^-« 30 

^WU10(4. :l:^6<](C{i. m ^(t. PibfflStgllcD — Sd, TFT12i:Ur3o(DT 
FT121, 122, 123i:,^PB^iffe^gl3i:.^TFT121~123i't(C2*l 

-r -^mf h ixtzmB 1 4 t . mmmitm ^ 3 o R . 3og. 3 o b A^mwt^ti^Tmm^. 
t 1.x <ow-m.itm 1 5 t . ±mvft^mmytmi' 3 0 R , sog. 3 0B,ffii&Ei»4o 

to xv^mt^fi&mm 1 rt. •RilS2 0^:;isr(^)|ll^;I«S$i^fc«flE;^*bT^^5. 

I 0 0 2 8 J 

mWjmmmi ll*> *«5S3t^^3 0*3iT^TFTl 2S:3£it-r5fc«)<0'{>(Ot?fct). 
[ 0 0 2 9 ] 

TFT12 (121. 122, 123)Ji. *^^3t5g^30 (30R, 30G, 30 40 
B) «r|gib$-li:T5l3t$*5fcJ60fcro-efcSo rroTFT12l±El^b/iV">y— h^ffi 

Ei^-tir-T) i-giiisc^tt, y - y^mmis X 4 ^-m^i^i^^-r tL h mm^mm 1 3 
hixfcmmn (ia,^-yr-r) SriscTE^i4tcSi£^^nTt^-5o '<c*5, TFTi2K)«fiK 

T- o T t> J: t"*, 
[ 0 0 3 0 ] 

erajfesei an. «-tfti 2 i~i 23rasra^«j{c^)^fisi-sfc*!>(z>t>K)T-fc>?. 

eU^fi. Stit'>'J=i> (Si ©2 ) P S G (Phospho-Silicate Glass) f£ if (D f& it $t 

X r) ^ fix i> , 50 



JP 2005-93399 A 2005. 4. 7 



[ 0 0 3 1 1 

T ^ =^ ^ M.m^^ (Aicu) fj: (omm^^unii^ X ^ tixi^ ^ o 

[ 0 0 3 2 ] 

tii^n^ V y :t y - fj: (Dmmmmi^um'^ . ^iti^ ^ ( s 102 ) ^(o 

[ 0 0 3 3 ] 

W^^7t^^30 (30R, 30G, 30R) ff^ m (O % K ^ miti ir ^ h <D X ^ 10 

^<7>3J[lfe(C*HJ:;i-§3fe (R ;Red , G ; Green . B ; Blue) <D % \^ X WLti^-t ^ 

tcOT'fo5o ^«^7t^^3 0R(^. *fe£7)5tER^5J:tH-r'5t>or'fc'9. ^KfflSSl 

it::ifiw>ffla/i>^e>iii(-. ^ \ (on^m t \.x (OTum^m 1 e t . ^%m^^t^m i s t 

3 0Gii. lg^#.(D7feEG*ScttJ-r5tt^Tfc*9. ^K^Stgi lt::^fiv^^|lJ^^^bIIl^c. Hi 

(omm^m t v.x (DTun^m 1 ^ G t . ^%m^^t^m i s t . ±.un.mm ^ 9 t t^mm 

igtbffiSSi l^ciav^ftlJ;6*^»Il«(c. Hi(^)S«ie.buroTa5m«®i eB-t. %%m^ 

^tsm 1 8 i:. jispmi^gi 9 t t^mm ^ f\.tzmm,^^ \^x ^ o ^^x^^o^^^Tt^^ 20 

30R, 30G, 30BJi.«^«J;t«. #TFT121~123(C-^iX ^fl >Pt J^^ L T iB g ^ 
tt.T:j30.TS5«^Sl6R, 16G, 16Bll.V>-mt>¥a{tiil5{c:|S:{t^n/cg^ 
ggJL (H^-tir-r) SriiCT#TFTl2l-'l2 3r:i:(c:Sttbixfciaiftl4tcSigS$ix 
Tl^^o ^^ib^. ^^^^feigd^SOR, 3 0G, 3 0B(Og¥«ffl7i«figtc:|SLTttmi&-r^ ( 
lll2*Dj:U^|113#^.) o 
[ 0 0 3 4 ] 

««Jiaj»4 0(i. l2*L/<^v^a2^t±$Bffi^lgl9i:<DFB^co}gStoMS^^fDt-5:l<^ 
(CJ: '9^M^^m-?-3 Oc7)lg:feiM^{g:i«^ii-5fca6(7)>bc7)T*fct9 . ^(7>±g{smilg 1 9 i: 

mm^^k^mm,^ ^x\i^ ^ o ^(om^^Wt^ o {t^ *^b*^^3or, 3og, 3ob.j: 

l^-piStcliSK^ ttT*3 «9 . 0»J^«. ^<^)*«^it3g^ 3 0 R t {5f? lRl«oaS«^Sr* 30 
bTV^5o /^jo. ffit!jffi«S4 0 <7)|^*ffljS«^(;iM LTIi^ai-r 5 (II12#^J o 
[ 0 0 3 5 ] 

gS^Jfe^gl7(i,*^^^m^30R, 30G, 30BioiI/MS}ia^40Ps^SrSM 
6^J{;::5^ffll"r -5 ^ * ^^51 3t 5B ^ 3 O R , 30G, 3 0 B ;^)- P> Jfe ffi S 6 3t E (ER 

, EG, EB) (Oljkti:!i^m^m.'^'t ^ ti^ <D (OX ^ ^ . ^^^3fe^^3 0R, 3 0G, 
30B*5ctt/«§bBa^400jSH{Cga^$ttTV>So ^<7)grt^^gl7(1. 0»Jx.tf. 4^ 

[ 0 0 3 6 ] 

»»S20{t. *m^^^^30Sr<¥:»-r^/bi6<^t>OT*fc»9, ^^{bv-y:^'^ 40 

(s ) ^mitiyD^^:^ (s iN) /^if<r>3t3lia^t<^^m^^3|s^^cJ:i9«^^^^fc/^•5/ 

v- — 3 > JK T* fe ^» □ 
[ 0 0 3 7 ] 

#rjh^<^wU5 0{i. m±mmWL 5 l tO-©tc:;<7^->^.<yu^ 5 2j55^Jtbix;t«^^^r 
U T l> 5> o 
[ 0 0 3 8 ] 

i*JhfflSS5 1fi. ;&^->^>f/Ui5^5 2«:^J$-r5t*JC.^m%*^^30R, 30 
G. S 0 B i!>^ hW^m ^ tlti^E K . EG, EB^SiaLT^SiS*C»cmprte<^-r-5/ca6<^>t 

(^T*fef9. :tf ^ >^ fj: (Dt&miiun^c X ^ tlx ^ o 

[ 0 0 3 9 ] 50 
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:7^/l-t$^5 2fi, ^^^3t*^30R. 30G, 3 0 B h tl ^* tin m ^ tl fz 

^ /I' ^ 6 2 ^#«^7t^^30R, 30G, 30B{c:*M$;LTiSB$tL/c3oO^i^ 

•9. Ztl.h(D^^m^ ^ 2 R . Safe««5 2G46ctt/*fe^i^5 2Bt^. 0iJ;t«. -tix-^* 
[ 0 0 4 0 ] 

S^ii60{i. igSj/°^/i-i ot#fih/>^wi^50^^M£»9^tp-^^fcia6ot<?:>-efc>?. lo 

[ 0 0 4 1 1 

/c^4S.l]lTMi.l^^?rffiP&'fb't"^ycii6tC3oc7)TFT12 (TFT12 1'-12 3) 

^xxj^im<Dmm^^m^3o {3-D(Dmmm^m^3 0R, sog, 3ob) (d^ 
tix )sy}\ :Ltih<om^<oT F T 1 2 \zn^^\^xm^m.(Dmmm^m^ 3 0 t^siw^tix 

[ 0 0 4 2 ] 

0l*5J:tJ?lll2Sr#BgLT. ^^^TtiR^SOR, 3 0G, 3 0B:fcJ:t/^|ibia 
^40^D|^^?i:«i5g^CoV^TtftP^-r5p 1112 fi. ^^^7t^^30R, 30G, 30B*5 20 

xxj^mmmm 4 o <Dmmmf^^ta:i^ i^x m^^^^m i^x ^ o 

[ 0 0 4 3 ] 

^m^^M^ 3 0 R , 3 0G, SOBJi. 09;ttf. ia2(c^LyhJ:9tc:. 
[ 0 0 4 4 ] 

1 (ommm^m^ t \.x (Dmrnm^mi- 3 0 B iiBLfci^tc, lesifflssi i 
tciff^^ffilJ;^^^5>lllS^c. Tum.mm i 6 B t . ^^t^m i 8 t . ±^mmm i 9 t t-m 

. mm m mm I 1. x ^ Mci^^^^itmmmmm 1 i (D-m^c^i^ htitzw-m.itm 1 5 t <d 
mm^^misb^fzi^(Dmmmi e 1 b t . ^ytm ^^t^m 1 8^c^ov^T%^bfc*s^±SB 30 

mmm I 9 i:(7)p«^T'^s^-^^fci«>o*s^i e 2B<t. z.(D^mm i e 2B^«:iii-s 

/ha60/<yTjil6 3Bi:;55a^$tL/c:1S^^::^LTV^5o y< V T M 1 6 3 B . 

mm mm: (y< v r m i e 3 b d ^wlti^^o :i<^w^^^m^30B(*. ±isLfcj: 
^^tJfs-^tfSi 8^c:*5v^T5l^L/c5tsr*s«l 6 2 B t ±um.mm I 9 t (om 
x^m^^ ^^mmm: (-m(Dm^i^y ^ ) i.x ^ y) . ^mm i e 2 b t ±^m 
mm 1 9 t (omcoit^d^^mi^ (lb) fi. eyx.«. tieco^2obi^. «:«aclti^^o 

#Jc:. *««3t*^3 0B{i. 5l*;S4:'g•^fel8fC^3V^T«^bfc^*:W#.^03*;EB^c 

zf u ^ X*\±^ 6 2Bi:±gPSSiSl 9<J:OPBTT'*^$-^^c3tEBSr_hSBmffiSl 

9^SSLTj*aii-5tcOT*fc'5o 40 
[ 0 0 4 5 ] 

2 ) 

(2LB) / a,+a>/ (27i:) =mB 

^ LB, 1, 0, mB*i. LB;5^*^S^162B {^m.m\e2B(K>oib<Oy<VT 
Sl6 3BJcB«i-5|gl<^>iSSi:LT<^>«ffiPBl) ^±$I5®Sigl9 

909 ^O^Tt^^-atf^ 1 8t;i^gE-r5^2c7)^^®<t LT<7)iffi®PB 2) ^or«T<7)3t^ 

) ^J:?/±Si5mffigi9 (^®PB2) x^\:.^Kis^it(o^n^^y V ^ mB o ^tzvxm 

» (0iJ;tfimB = O) S^-?:i^^•n«LTV^5o ) 
[ 0 0 4 6 ] 50 
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mmmieiBl-X. m ^li. ^dA (Cr) . -TVv^'^A (in) . m (Sn) . ffiiS 
(Zn) , ;^K5:i>A (Cd) . ^ ^ (Ti) . T/W^^-^A (Al) . -^^:t^'>e7A 

(Mg) jjojit/^y^xv (Mo) ^-at^S¥(D9-^<7:>'>/.c<i:t>lffio^JS. ^<7:>!^So 

LTIl. 0iJx.«. -g^^tLT^Vi^^i^^-g^^ (InSn) . -r>'v?'?ASiS'&^ (In 
Zn) . TJU^::^^M.:^^:ti^J^^^ (AlNd) ^XXJ^T/i^^=^i7M.m^^^><mitm ( 
Al CuS i) . ^mmit^t\^Xmit'^>i^'>^m (ITO indium Tin Oxide) 
{L-r^v^'^i^ffi^S (I ZO ; Indium Zinc Oxide ) . ^M^ik^^LT^^b^^V (T i 
N ) (!: ^ ff ^ o # > « S ^ 1 6 1 B . -Pij ;^ . «^ « ^ « m 14 M I T 10 

O-^I ZO^c:J:l9«^^i^TV^5(7>;^^s^{f^Lv^o 6 iBcoff^f^. 0iJ;tii. 

Jtffi L ^ J: 9 (C^S'tt (;iffin3tITO^I ZO(Cj:i9«fig^FttTVN5:©^(C(i. nm 
~3 0 0 nm^5$f*LV^Ji. ^ h {C I T O (D ^ m ^ ^ ^ m. ft m 3 n m 5 0 n m 

;65J:i9»*L<. ITO^IZO<t«9t«ffitt;65^^;5S^{b^oA (Crg O3 ) 

[ 0 0 4 7 1 

1 6 2BJi. ^^feS^-atP^l 8{C*DVNT^iLfc^?r±lflS®®gl 9 t <D m X 
*® * -fr5fci6(7)R#tS <i: Ur^«ei-5 t O-Cfo 19 . ;t fi . « (Ag) -^tci-xm^^t^ 
^^(Cj:i9«^^ixrv^5o roffi^^tp^^^hUTtt. 0iJ:t{^> m t ^< ^ ^ 2>. 20 

(Pd) . ^:^v^'j7ix (Nd) . (Sm) . v V ^ J>^ (Y) . iry-^A ( 

Ce) . ^«j7ne^7A (Eu) . 1^ Y ^) =^ ^ (Gd) . 7"/Ub'»>A (Tb) . :^ u 
v-l?A (Dy) . (Er) , -f^/T^/Wtf^^A (Yb) . ^ :y ^ J>. (Sc) 

^ /W^^T^A (Ru) . ^ (Cu) *5J:U^^ (Au) ^^tfl¥09^>0{^/^<tt3ia^ 

-^tp-g-^. 5.ffw^c:^^^^^^v^•^7A^'^^ (AgPdcu) ?i<h*;6s^tfbtLSo 

^1 6 2 Bcoj?^{±. ^yx{i> h>y>^ai^ >'M(^*^EL-r^;^:/'U'-f-C(lJig|5m 
ffiSl 90ii:^J:l9t>i¥</<^oT*3»?. #^1 00nm—300nmT*fe5o 
[ 0 0 4 8 ] 

^<yTgl63B (16 3B1) (i. eiJx.fi. *Sel62B±^9ttt»li^;6S;fe#V^ 
«-J|S|-tCj:!9«^$tLT*5*). -^rCOliC^Ji^^l nm— l 00nmt?fc5o 30 
r®163B(t> «?iJx.«. r>A (In) . ^ (Sn) . ffilS (Zn) . ;«7K^'>A 

(Cd) . =^ ^ 1^ (Ti) . ^ X2 (Cr) . IS ^) ^ J>. (Ga) *dJ:I/T/V^^^7A (A 

A^IS-a^^s ^M^fb^^LTITO. IZO. e&jb^f^'v^l^iN (In2 O3 ) . ^'(b^ 

(SnOj ) . ^{bEEIS (ZnO) . ®^>fb;^K^!>A (CdO) . ^{b^^^^ (Ti02 
) i3j:U5«?{bi5^n2i>^ (CrOz ) . ^ M ^ it^ t \^ X Mit ^ ^ ^ it 1!^ ^ (CrN) 

[ 0 0 4 9 ] 40 

m 2 (ommm^m^ t i.x <Dmm^itm^ s oGf:^. ^< d r m i e s g (Dm^f>^mfj: ^ 
j^^f^^^s ^m^^m^ 3 0 B t \^\^mm<Dmf$,^ ^ \^x ^ . -r^j^i^h. mm^^m^f- 
3 0Gi^. ±m tz X 0 \^ . mmmmm 1 i {^isi^^^mt^ hm^c . T^mmm i e g t . ^ 
^^tsm I s t . ±ummm I 9 t Tb^mm ^ rcfcm^^^ 1.x is ^ . ^ <DT^mmm 
1 6Gii. mmmm^i i {:i^i&\^^m^^ hmi:i . mmm i e i g t . mmm i e 2g^. /< 
vrmiesGti^mm^ritzm^^^i^x^^^o y< v r m i e s g ^-^^ m x.^^. 
y< V r m 1 6 3B 1 tmm(Dm^^'^'t^T^^<VTmi e 3g i t . ±^y< d t m i e 
3G 2 tt)^^(Dmii^mm^tirz2mmy^^^i^x\^^^o h<DTU^< v r m i 6 3g i 

is XII ^) T m 1 6 3G2(i, ey^ltf. SVMCli] — (^)$teT'fooTtJ:l^L. SlMC 

s<c sttKT-fc o T t> J: v>„ :i 3 0 G mmmitm=t 3 o B t mm\z. . so 
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$-fr.5*^«it?r*LT*j'5, ^mm 1 6 2 c t ±^mmm 1 9 t <om<D^^6^^mi. ( 

LG) it. mx.i-£. Tiaolgc 3 SrSiSfc LTv^So <^\c. *a 51 « 3 0 G li . ^ 

3tS4:^tf@l 8tC*3V>T^^Lfc3t4ri^fe<03tEGl;i3£«|-f'6tcO-Cfot), it)*^*:^*! 

SPmffiSl 9i:<OFBlT?*S$-li:fc3tEG?:-hSPmffiei 9S:S*bT*ScttS-r5t<0-CfeS 

[ 0 0 5 0 ] 

(ISc 3 ) 

(2LG)/A.+4)/(27t)=mG 10 
(^cp. LG, O, mGti:. LG;^)^^M/il6 2G (^Siil6 2G(D9-«b(D^<yr@l 

6 3G(cpS"r^mi<^fficSirLT<D«®PGi) t ±^mmm I 9 {±ummm I 9 <D 
m. ^r^^mmie2G (5s®pgi) ^ xx/±ummm i 9 {i^m p g 2) x-±c 

[ 0 0 5 1 ] 

^^^Tt^^SOBtfSfSPl^OffifijcSr^LTV^So ^J: t> ^ . 
tf> ^<yTJli63Biil^«l<oi?:$SrWi-eTSFP^<yTSi63Rii:. TfP/^yrS 

1 6 3G1 tmm<om^^'^-t^'pm^<vrmi e 3R2i:. ±m>^< v r m 1 e 3R3t 
:z (omkzmm ^ tifz 3 mmm^m i^x ^ o mboTas^^yrjiiesRi. ^my< 
]) r m 1 6 3 R 2 ^ X ±u ^< V T m 1 6 3 R 3 n . mK,i^. ^^^{cm — <DUWxh-DX 
tj:v^b. s v> s:^^ ^ fi-K-e fo o T t J: (omm^ytm^ 3 0 R {-x. mm^^m^ 
3 0 B t mmi>c^ ^^t^m 1 s {z:}s\.^x i^tz^i: ^mm 1 6 2 R t ±ummm 
1 9 t (Dmx^m ^ ^ ^mmm^ m i^x id ^ . ^mm 1 e 2Ri:±asffl;®si g^topB^ 

o^t^WiEglL (LR) fi. 0yxtf. TI50^4 <7>ig^^S:?^:/h L-CVN5o # . *«5l5t 30 
^•^3 0R(i. M3tBS:^^^^^l8^;l^oV^r^^Lyc:7t^^fe03tER^c^^m■r^t><7>T* 

mm I 6 2R<t±gi5mS^l 9 ,^:(7)FBl-e^S$ii:/c:^ER^±g|Smi^®l 9^SSLTift 

ttsf 5 t>o-efo^o 

[ 0 0 5 2 1 

4 ) 

(2LR) / A+ O/ (27t) =mR 
(^^. LR. mR(i. LRdS*Sgl6 2R (^mmi6 2R<Do'fb(Oy<VTmi 

6 3 R {zmi^-r ^ m 1 (Dicm t 1.x (D^rn p R I ) t ±ummm 1 9 {±nmmm 1 9 <d 
0 h (o^^m t^m 1 8 {cm&^-r 2 (Dt^m t \.x (D^m p R 2 ) t (omtD^^^^ 40 

<I>;65^SS16 2R (ffi®PRl) *3j:t/±g|5mffiSl9 («8ffiPR2) T'^IS^S 
tt3t<^fi:4Bv':7h. mRdS0*/c«^SSC (^Jx(imR=0) Sr-tih.-en^bTV^'So ) 
[ 0 0 5 3 ] 

?5t*5. Wa^^^^30G^«ric-r^^«^16 1G. *S^162G*3j:0^>'<yT^ 
16 3G (raS>'<yTSl6 3Gl. ±^y< V T m 1 6 3 G 2 ) . ?^iP>t/(C*«%^*^ 
3 0R^ffi^-r5^«^l 6 1 R. 1 e 2R^Xrjy<VTmi e 3 R {T^y< v t 

gl63Rl, ^ V T m I e 3 R 2 , ±^ y< V T M 1 6 3 R 3 ) CO^tg^l^S^fi. 

W^%3tm^30B«r«^i-5^^Sl6 1B. *S®162B:JoJ:t/^<yrSl63B 
(16 3B1) t^tt^timmX'b^o 

[ 0 0 5 4 ] 50 



(15) 
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. 3 0 G , 3 0 B r t g| b T :^ L T -5 . * ^> . <^'J X. (i . El 1 i t>* in 2 :^ 
yrsiesR) ±. ^«^^^^30G(^5-^coTiJPS«iSi6G (JiSp^^yrgie 

3G2) ±. ^^ibT>*{r#^^7t^^30BO5^c7)Tgl5«1^gl6B (±Si5/<yT^16 
3B3) ±^D^T4:SS-r5c^:9(c:igg^6^^cMltUTV^5^*{c. ±as«mil9{^. ^ 

±$i5lHSg 1 9 (7?2Ji:&Ji. V^-rtt 3 0 R, 30G, 3 0 B t;i i «9 * * $ 

I 0 0 5 5 1 

±^m.mm 1 9 #yx.«. ® (Ag) . r ^ ^ (ai) . (Mg 

) . ^ /i^ ry (Ca) . h V ^ (Na) ^$tfi¥cD9"^^0^>/^<i:^l®cr)^Jg. 

. -151];^*^. ^^^^v-'^i^ffi-a-^ (MgAg) /^^;6S^{ffetb6p :i<7)±g(5«ffigl 9CO^ 

2G, 162BCOJi:^ct«9t3^<?'c£:oT*5«9. *^lnm'-'10nmT*fc5o JiSPm 
^^Sl9{i. ±gebfcJ:9(:i^^^3fe*^30R, 30G. 30B:^5*M®ig^^LTV^ 
-5^. (cS-:5#.^3tBSr-&tPl8tCiol^T5I^U/c3t^*MBl6 2R, 16 2G. 16 
2Bi:OPaT*^Si$ii:^/ci^{cS#t^-^5(ir^tCi^i. St;i)SCT^Smo^ER, EG. E 20 
B^^§|5lcSctU$-fr5fcit>tcSi@$it6¥iSiaSlte<i: LT^fig-rSti^T'fcSo 
[ 0 0 5 6 1 

li|2tC^LfCci:'5(C.^^gSr^tpgl8(?Dl?:SHR, HG, HBJi. 3oO*««3t 
^^30R, 30G, 30B Pel ^;l:^o^/^r5:v^(C^L<7ioT 1/^5 (HR = HG = HB) » 
rO^Tt^^^tpiilBJi. 3oOW^^7t^^30R, 30G, SOBfe^tC^oV^TSV^ 

[ 0 0 5 7 ] 

#{^,/<!;r^l63R, 163G, 163B<?:>J?:^DR, DG, DBf^. 3 ^ <D ^ m ^ 
^%m^3 0R. 30G, 30BPBTt-::*5V^T5:v^{C^/^oTi^O> :irft:KJtC(:i. 3oO;g- 
«^^^^30R, 30G, 30Bd^?>&a3Stt^3feO^ER, EG, EBtr^^SbT 30 
^l^(CS/.^oTV^5o -r^c^t^^. ffSDR. DG, DB{i. 3oC0^^^^^^3 0R, 
3 OG, 3 0 B f)^^%m ^^t^m 1 8tc::^oV^r^^Lfc5fe^^tL^*i^^fecD5feER. 
<D3feEG43J:r5Wfe07feEBtc^^LT^ftffiprBg<b/<^5«t9^-i3:^^i^T^ Jrf*:6^tc 
3O(7>#««3t*^30R, 30G, 30B^*^Scffl$ix5#fe«D3tER. i^fec^^ 
EG:foJ:0^#fe07tEB[^^j^;Ur)llil;i»<?torv^'5 (DR>DG>DB) , ilELfc 

r^^ii^^tfJllStCl^SU^T^^LfCTt^^feCDTtER. ^fe07tEGiDj:U^»fe(07t 
EBtc^^LTScm-T'Sj Ei2{c:7j^LyciJ:9t-> ^^g^^tfBl84'0^. NR, 

NG, NB(;i*5V^T«iUfc7t;&5^^ei6 2R, 16 2G. 16 2B<!:±a5mffiSl9 
^C0P«TT'*SUfcO^>{;i-^(7)±gi5®11@19^S*br3gCttS$tt5igSJ;i*5VNT. 3o(7) 
mm,^%m^3QK, 30G, 30BPBT(0*SS;d5a(,N(-^/^5-^tceH-r^^O^^ 40 
m^SrftJfflbX. NR. NG, NB^C*3V^T5l^bfc^(;lSVMc:p]-(D^KSSr^UTV^fc 
7t<^2^SSrS!ctU^t;i«-*^^7fe^^^3 0R, 3 0G, 3 0Br<!:«;i*>if>^. -r^<^t:>^W 
a^^^^3 0Ri;i*Di>T5!Rfe(c^j^:;'r5tSS. ^^%3fe^^3 0G(;i:ioi/^T^fe(;i*f^£: 
-rsiSS. hXJ^\c^m^%m^ 3 0B^c:*5V^TWfe^c*tJ^^^i-6iKS(c•?:tt^*^^^/:7 
•fr S r <^ J: 19 . S»^Wt-5^fe<^3t E R . ^fe<7>^ E G *5 <t t/Wfe<03t E B Sr^fiE-r 5 i: 
l/^ 9 S * T' S o 

[ 0 0 5 8 ] 

^«3iS^4 0fi. ^iJX.J^. m 2 \C7j< \^f^ X 0 \C . ^7tg^^^fl8^^^T'V^/^V^^. ^ 

*««^*^3 0R. 3 0G. 3 0B<^9*>^O*t>i^@:^5:*C#V^*^. -f-Jito^^ 
««5t^^30Ri:|^«<OfllB«fig^;frbTt.^'5o 50 
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[ 0 0 5 9 1 
[ 0 0 6 0 1 

m ^ m ^ ^ m I s \t . m ^ \i . ±u L fc X 0 i:: . ^ m ^ ^ m ^ 3 0 R , 3og. so 

g^-^tfSlSf^. li!2*5ctt/lll3tc:^b^J:9Jc:. Ta5fl:ffiSl6R, 16G 

, 1 6B(cfiv^mij75^e)iii{-. jETLttis^gi 8 1 t . ^ m I 8 2 t . m^^^m I 8 3^ 
G t . n&<D^i:m± ^ ^ 1 s 2 B t t^mm ^ intimfis.^m ^ ^ . •tf^t>^m^^ 

%m \ 8 2R. m^^%m 1 8 2G*5j:t;^«fe^3fe^l 8 2 B h ^ fh^ n^^X^fz.^^ 

0 [d /«f o T V^ 5 a 
[ 0 0 6 1 1 

iETL^i^Jil 8 1 r 8 2-^aA$:n.5iE7Lt7)aA5aj4^^i^J65/c*^(7)t>(7>T* 

. 4, 4' , 4" - hy:?^ {3-:^^^V'7:jl=^jV':7:jl=^jUT^^) hy:7a:^/UT^> ( 
m-MTDATA) ^ycl^^a--:^:7^/^:7:3.-y^i/T^>' (aNPD) ts: H (O lEH^"^^ 20 

[ 0 0 6 2 1 

*fe^A)il8 2Rfi. TgP®SSl6R, 16G, 16B;ei^P?jE?L^allSl8 1«:S 

SLTaA^ix/c:E7Lco-gi5cJr±a5m@^i 9;o^f5m^tt3i^iii 8 3 ^ X & X ^ fx. 

J:«9lS^^tLT:|3i9. -^cOSC^f^^^SnmT'fc^o r(7>*fe^7tgl8 2R(D^ff6^/.^« 
jSL^Pc t \^X . m^L^i. 2, 6-tr;^ [ (4' — ?^ h^fi/v^:7^^/UT^y) ^^y/v- 

1 -1. S - -J i^T / y ^ \y (BSN) ;&s*?J30mS%}!i:'g^$tL)t4, 4' - \f :^ ( 30 

2 , 2 - v> 7 ^ /U /l^ ) \fy:z,z=^/V ( D P V B i ) tjL }f ^ \f h fl ^ ^ 
[ 0 0 6 3 1 

m^^itm \ 8 2Gfi. 8 2 R\Z.^\^^X^m^ ^ irhfj:f)^ ^ fzlE^ tm^ t 

xxy^mm^^m\^^Pt^^tj^m<o 0 ^(o^pf^ < t h \ m\z X ^ m^^ fix . ^(om^ 

\tm\ 0 nmXi^^o C(Oj^fe^jtgl8 2GO=i:^«)/,C«^W3|S|'tLT(i. «»J;t(i. ^ 
-^y V6d5*?j5aft%S^$tt3tDPVBi/^^;6Sptf<btv6o 
[ 0 0 6 4 1 

8 2Bfi. #fe^3tMl 8 2R^^fe^7tgl 8 2G(c:^i5V^TS^'&^tt 40 

lffi^cJ:^91gJ^K^i^T:fe^9. -e(7)Jf:$lt*^3 0nmT*fc^o ::<7)»fe«7t^l8 2B(D:i: 
^tht^mjSL^^ t \^X m^\^. 4, 4' - l^;^ [2. {4 - (N. N-v^>^:n^yl.T 

^y) :7ai^/U) tf:=iyV] l^:73ir:i/U (DPAVB i) m 2 . 5Sfl:%jS^^ttfcDP 
V B i ^' ^ tf P> n 5 o 
( 0 0 6 5 1 

1 8 3fi. «JtSl 8 2-"aA$tt<bm^<oaAa^SriS«^)'5fc«60tOT- 
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m 2 0 nmT'fc^o 
[ 0 0 6 6 ] 

[ 0 0 6 7 ] 

:i(D^mELy^^:^y'U4X-\±^ lll{C7j^L/::J:9{C. TFT12 (12 1'-12 3) 

16R, 16G, 1 6 B t ±^m^m 1 9 t <Dmii^ timj£7!)^f^i}u ^ ti ^ t . m 3 \Z 

hmi^^tifcAEjitm'iF'^mmis3t-hm'i^^i^.fzm^tr-w^^'r^z,t{zx^. e 10 

I 0 0 6 8 1 

roSfe^tll. lll2lC:^LfcJ:5t-> *««5tig^3 0R, SOG. 3 0B;&>?>^«^ 

7j<m (oytE t \.x mmK ^ :^ (D^^^^m ^ ti ^y&mi,z:fs\,^x . ^mm^^m 
^3 OR, 3 0G, 3 0 Bm<D^mM^^i^\^^i:im^j:^ ^ t\c^m'r^^<D=F»m,^^mm 

1.x ^^m^^ th. ^ ^j:t>ib^mm^m'^ 3 0 R , sog, 3 0R{Z.^}.^Xitl^*tim^ 
(D^K R ^ Jg^#.o*EG*5J:U5Wfe(7)3feEBtcigl&$n^o :i tl \^ X ^ . IHitc^UfcJ: 

9t-.*^^^^^3 0R, SOG. 3 0B^^h'tfl't*tl^'^(DitKR.m&(D^BGio 20 
XrJW^<D^E.B7b>Wcm^nhtci^. :l tl <0 3 ^(D ytE R , EG, EBic£-:5v^XSfe^ 

^ ^ $ ix 5 a 
[ 0 0 6 9 1 

^.fi5> ^^^Tfe^^SOR, SOG. 30B;5^e>^ER. EG, E B Mc Iti ^ iX ^ \Z 
Ji. E12JC^L/c:J:'5(-. #*a^7t:^^3 0R. 3 0G, 3 0BiC^oV^T. ^^tS^-a 
ti'gl8t;i*3V^T^^Lfc*;55nFgi5^^gl6R. 16G. 16B09^(0*Se6 12 
R, 16 2G, 16 2B^±gBmffiSl9t(7)PB^t?*S$tt^fc*!>.-?:(7>3t;&S^fi^i^«r 

m:i^o X ^ . mm^i^mmm^m^30R, sog. soB^o^^scw^ns^tE 

R, EG, EB£D^fittI;65j^/>U. fe^S;^5|^±i-5o 
[ 0 0 7 0 ] 30 

^ mi'-ElQSr^HSbr. Ell'-'|gl3{::7j^Ufc*^EL7='^;^:/U'^(DSSat:*"fetc 

G, i6B)(7)i!!^xsS:I5iP>«i-5/c^<7>tOT*fc«9.t^Tttfcia2(;:»iCi-^ 
$r^UTV>So ^^*5, [il4'-EI9(C:^bybfflJ«SR, SG, SBfi. ^ tl ^ ^ \:i 
V^TW^|^7t^^3 0R. SOG. 30B;dS?l?^$ttSri:i:/^5^«cSr*UTV^5o 
[ 0 0 7 1 ] 

WTTMi. *-f. llll-ia34r#B5bT. ^^EL7^^;^:ru-r:^flcoSaigxmi;ioV^ 
rlBf^lctftP^ LfcO^. H 1 -El 9 *#RB UT. * l§ ^ 5 * ^ 3^ B SS ig * * 

iiffl^n5^^EL7=^^;^:/L^><O±^a5O?f^^X^^COV^Tift0>g■r5o ^c^:^?. ^^EL 

LfcoT-. b oifteq sriii:«iii&-r 5 t o t -r^o 

( 0 0 7 2 1 

:i(D:^mEluy^^:^^l-4\^. ^< y ^ :y V tj: ^ (D ^m^W . ^ ir V V ^ =7 y fa 
t'<Dy<i^ —=^:^ i/mm. tj: hXJ^\z. V y ^ =^ y =^ > ^ ^ :rL V :^ :y ^ tj: H <r> zr. ^ 

^^m^^t^^^(Dnm-^ ^ :^i:^m x^xmm-^mx^ ^ . -tfntyh. mmE ^ :^ 
\^ i: mm -r ^ m \:i . m 1 [zi^vti X 0 ^-f. mmmrn^ 1 lo-stc. m^<D 

TFT12 (TFTl 21-123) ^ h D y i^ :^ \Z ^< ^ — >^ ^ . ?l#^tTF 
Tl 2 1 — 1 2 3ioJ:O^^Oii^22<Dmi5fflSSl l^moX^\cmr^^mmi SSr^^^U 
ti<D% . #TFT1 2 1 — 1 2 3ri:t::2a-roiEj»i 4«r^<;5' — v^fig-f-^o S!v>T. 

4*5j;t/'tcojli2(7:>SP5 3te&ei 3S:ai9J:9lcipS^kSl 5SrJgfie-r^Ci:t;iJ: 50 
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0. ^X^(Cj3V>T^^^3t^^30R, 30G. 3 0 B ili^ m f& ^ tl ^ :^ t t tj: ^ T Mm 

m^w-m-it-r^o iEv^T. ^m.i\:m I s ±\c . #tfti 2 1-1 2 3 (Dmmas^^Mft^ 

Lrill(7>^^^7t^^30 (30R, 30G, 30B) ^ y< 1$^ — M -T ^ o =irff6^f- 

Taimn^i 6R. m^m ^ ^tjm I s ^ xx/±^m^m i 9i:z.<Dm\::mm^'^^ 
:l t \z X ^ mm^^m'f' 3 o R I. s r^mmm i e g . tr^ts^m i s is xxj^ 
±^mmm I 9 ^ - (Dm\^mm'r ^ :i t X Ki mm^^mi' 3 0 G . r^mmm 

1 6B. ^^m^^tj^Mis xxf±s^mmm I 9 ^ :i(Dmi^:imm'r ^ ^ t liC x ^ mmm^m 

^30BS:?i^figt-5o :ztlh(D^m^itm^3 0R, 30G, 30B«rff^^-r5^>(-fi. 
^Jx.{i. ElltC:^bfcJ:5t-.TSl5«fiigl6R. 16G, 16B±^S*LTiij9c6^(C 
5£^Eb. ^^^^^^-7-3 OR, 3 0G, 3 0BlCjoV^T*^$n6J:9{-^3t®^'Qt? 
Jli8*5<tD^±a5«1^Sl9S:?F^^-r6<i:*(c. [ill*5j:t/lll2tc^L7tJ:9(-> Tg|5m 
ffigl6R, 16G, 16B<09^<D — Sa5^«fiK-r5««gl61R, 161G, 161 

m^-r ^ - t X ^ . mW) ^< 1 0 ^ f^-r ^ o 

[ 0 0 7 3 ] 

m\^^r . m±mmm 5 1 <D — m{c . ^m^^M^ 3 0 R , 3og, 3 0Btc^jSbT5^ 

feMJ^5 2R. JtfeM*S5 2G*5J:D^»fe^4E5 2B«r'^t?;^7 — :7>r/^^5'5 2^?f^^i- 
^ri:^-J:*9. m 5 0 ir^mj^-r ^ o 

[ 0 0 7 4 ] 

^30R, 30G, 3 0 B ^ th ^ X 0 mW) ^< 1 0 t m ± 5 0 t ^ ^ ^ ^ 

[ 0 0 7 5 ] 

:z <D ^ mE. L ^ :^ --C (D h ^ T ^m^m I 6 R , 16G, 1 e B ^ Mfmr 

^mi^^a. 4 -f . m 4 L^fz X ^ . m :^ y< iy ^ v > 1/ ^ l.X . HI 1 ^ b 
igibfflssi 1. X ^ M.i^^\c\^mmm&^ I i \cm^-f htitz^m,itm 1 s x 0 i^c 

. ^«iil61 (i5:$=S^20nm) t . ^^^162 {®$=S^100nra) t . |gl 
0/<!;r®$i55>i:LT(^>'<yTjig|5i5^163 1 (ii:§ = Tl) tSr^t^HStcff^^bxaM 
3?-^So rtL?>co«^lP®16l. *Sgi6 2*5j:U^^<yTSg|5^l6 3lfi. v^-f^^t> 

1 6G, 1 eB(D^ti^*i%(D-^^m^ir^zttfj:^mmmx^^o mmm i e i ^ x 
xj^y< D T 1 6 3 1 ^rjp^^-r^^tcti. w^^^n t LTJiisbfc^js. ^mmit^. 

M^m^^ (AgPdCu) ^mmi- ^ o :L(Dm^\^i'^. #t-. ±mi,^xm 2 ^mmi^xm 
m i^fz, X mm^ytm^ 3 0 B(^:io\/>T7fe<^^^m^«:*»jfflbTefe7t^*fe<^3tE 

B^c^^i-:5yt:^i!>^c^^^vl|>t^«:gS^/?:$Tl^I:S-:5v^T?^t^S:U#SJ:9^-. ^ (D y< V T m 
aS^J-l 6 3 10j?$Tl^S^-#-5o 
[ 0 0 7 6 ] 

^^*3. ?5^ei 6 1. ^mm 1 e 2:}sxxj^y<DTmu^i e 3 1 (Dm^^w^-^. m^^ni 

. £JLTOiit)T*fo6o :^ y< ^ V > 1^ :^ t 1.x . m M I 6 1 :ts X XJ^ ^< V 

Tmn^ie3i^m^'r^tiib{cT/\^:=^>^ (at) {cmm (02 ) t&^o. 3%ii;'&$tL 

fc;^'&;?/^^^sgfflL. ^ M m l 6 2 i: m ^-T ^ fcisb \c T ji- ^ :^ :^ ^ ^ m ^ o ^ ti . ^ 

y^o,>$ryv^*^4^^Lr«. V>-rttO*i-&tC*5V^T<>m;^=«>)0. 5 Pa. r> C Iti ti = ^ 
5 0 0 W t -r -5 o 
[ 0 0 7 7 ] 
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3 0 B m ^ ^ ti ^ Z t t fj: ^ m 1 (O m m t I. X <D S B ± \z. . m^.lt-:^ :t h i^i^:^ h 
[ 0 0 7 8 ] 

jgc T . m 5 \^ fz X 0 \c . m K. ^ y< ^ ]) > ^ 1.x . ^y^ri^^-^:^^! 

!JTgSlS5>1 6 3 2 (S:$ = T2) ^Jf^^-T^o r(^/<yrjl&l55^1 6 3 2J^.SS^6^{:i 

TasmSiiieR, \ ^ G (o ^i\.^i\.<i:>-'U^mi^-t ^ :^ t t fsi^^mmmx . ^(D y< 

yTSa55>1 6 3 2SrJ^^-r6^tC(l. ±iefCTll24r#HgLTIftigLfc<t9{;i> 

M^'c^^Sfi^ff^ (T1+T2) ^cs-:5v^T?i^*:L^#5J:9^;l> -^(D/<yr^Si5^i6 3 lo 

20li:$T2^^:^-rSo ^<^:JB. /<yTga5^1 6 3 2co?F^^W*4<hLT*^. <^Jx.fi. ^< 
[ 0 0 7 9 ] 

i!VNT. llI6(c:;^L/cj:9tC. ^<yT^355i^l 6 3 2(D9'^. ^ffi^^^^3 0G;65ff$ 
^^tt5w^ <t/^^||2cDMftEi: UTcoMi^SGJitc. m^L^ly Y u V m ^ ^ ^ 

W, 2 (D-^ :^ ^ t \.X(r>:r:~y^ly^^:^^ 7 2 Sr^^i^^ — Vfl^^-f-^o 
[ 0 0 8 0 ] 

gEV^T. EJetC^L/bJiptC, <^rIx.Ji;^^N":y:^y>i/^^£ffiLT. ^2/f^>i/-^>^^7 
2ioJ:t/*<^jgiao^<yTea55>1 6 3 2Sr®9<t9t-. ^3<7>/^yTJilFS5>tUT<7)^'< 
yrgas^S-ieSS (j?^ = T3) Sr^j^^g-f-So ro^<yrg$|5^)'1 633{:i.Si!*^6*ItC 20 

Tscmffi^i e (o — u^mj^-r ^ ^ t 1 ^mmmx ^ o ro/<yr^gp5>i e 3 3 

Srff$i5)c-r JiietCTEl 2 ^#58. LTiaP^ Lfc J: 9 ^ ^ ^ 7t ^ 3 0 R V> 

T1+T2+T3) ^Cg<5^/^T^^U^#5J:9^C. •^(7>^<yTga555'1 6330j?$T3 
^WC^-r ^ o ^^i^. ^<yriiai^>l 6 3 3co?F^j55cM5F4(hUT«i. MxLli. /^yTJi$&:55^l 

6 3 1, 1 e z 2 (orn^w^ tm^<o h<r> ^^m-r ^ o 

[ 0 0 8 1 ] 

iti/>T. lll7t::^Ufc<J:9(::. ^<yr^a55>i 6 3 3(Z>9-b. ^^%7t^^30R;65ff^ 
^^tt5rt<!:^c^^»30M«<tLTO««SR±t;i. «?U;t«:7;j-hi/>^;^l>KJ:J9^^^ 
^30-^;:^^i:L-C03i-/^v^-^;^:^^73S:^'«^ — :^?f^fig-r5o 30 
[ 0 0 8 2 ] 

^V^T. — ac0:ii5/^>^i/-7^>5^ 7 1-7 3$r^fflL. ®«^1 6 1. ^UM \ 6 2io 
J:t/^<yTg^5>l 6 3 l--! 6 3 Z ^ ^^Ui^ \^ ^ y ^ y \^ X y< ^ — ly ^ ^ :i t K 

±0. ll8f;i:^Ufc<t9(C. ^e^JSl 6 1. *SSl 6 2*3j:U^^<yTJia55>l 6 3 1- 
1 6 3 Z (O 0 h . =^ y :^ ^ 7 1-7 3{Cj:»9ScS^tLTV^fca55>Jt^^^oa55>^il 

^fi^tcK^^-r-So (D ^ y ^ :y y ^ ^ ^ ^«®16 1. ^S^16 2joJ:t/>'<yT 

@gii:9^1631-1633;i5^®J^SR, SG, SBr^tC^J-gf^tV. ^rtt^&tltCl^.ffl^S 
SB(Ciol^T?gSSl 6 1. *SSl 6 2*5j:t/^<yrjif|5^J-l 6 3 103e«jg;dS^# 
^^SG^C^^V^T«^«®1 6 1. 6 2:JoJ:t//<yT^a555'l 6 3 1, 1 6 3 

2<D4®1git;6Sa#L. ®iSSR^c:ioV^T«^«^l 6 1. *S^1 6 2^3j:t/>'<yrga5 40 
5)'16 3 1-'1 6 3 3C05®1S3t;iSj^#-t-^^ /^i^^ ^:y^:/:/«!;^^{C(i. zn. =^ if 
^ ^ 7 1 — 7 3 iftrt^^/^V^J^SnSfcie). ^i\.h<D=x:~y^l^y'^:^i7 7 1 — 7 3(D 

[ 0 0 8 3 ] 

^'y^>:/^>^^7l-7 3Srl^^-r'5r^(cJ:i9. g!9fc:^L,yhJ:9*c. ± 
lELfc^^gl 6 1. #fc®^l 6 2 ^ X.Xy^y< T \ 6 3 1 — 1 6 3 3<0^5#Sit(;i 

J:'9.ia2{r^L/cT9$m@^16R, 16G, 16B;65^fijt-r'5o^ffW{-Ji.»fe<^ 

B ^ni^-r ^^m^itm^ s 0 B i)^i^^jSL^ ^ z 1 1 tj: s B X {-t . ^mm \ e 

IB. *Sei62B:feJ:l/^<yrSl63B (163B1) J^saS^FixfcSrSSigSr* 
-rSTSemffi®! 6B;&S?g^StL. ::<0^<yTSl 63Bli. y< 'J T MUiii 1 63 1 50 
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^ mm^m ^ 3 o G ^^^mf$. ^ n ^ t t fj: ^ s G n . m mm i e i g . ^mm i e 
2G^xuy<VTmi 6 3 G j!)^^mm ^ ttf:immm7^i:^'r ^ T^mmm I & g ^-m^^ti 

. :L(Dy<VTmi63Gn.y<VTm^^ie31 ( T U y< V T M 1 e 3 G 1) , 163 

R ^m^-r ^ ^mm ^m^^ 3 0 R ^ ft ^ :i t t ^ s R X n . ^mm i e ir 
. 6 2Rioj:i//^yT^i 6 3 R7i)'^ mm ^ ti fzmm mm ^m-r ^mmmm 1 e 

Rib^m^^ti. :z(Dy<vTmie3R\^^y<])Tm^^i63i (TU^< V T m 1 e 3 R 

1) , 1632 (^my<})Tmi6 3R2) , 1633 { ±U ^< V T M 1 6 3 R 3 ) ±«9 
/c^^SJlltittLTff^J^Stb^o 10 
[ 0 0 8 4 ] 

ti:^. ±l5Lfcl?$Tl, T2, T 3 > Mi m m ^ ^ m IF 3 0 R , 30G, 30 

Onm~70nm(7:)S'&tC{i. Tl, T2, T3=*^2nm'-100nmT'fc5o <i:'9;ir 
tt:W?t0iJSr*{fnfi. 5l^g4r^tpei8Oj^lf: = *^5 0nm'-6 0nmO«'&jC(i. T 
l=St^2nm'-'20nm. (T1+T2) =S^>)20nm~50nm. (T1H-T2+T3 
) ==*^5 0nm'-8 0nmT*fc^o 0'Jx.tf> glllw;^b5tM8ibE^4 0fi. 

*«5l^^^3 0Ri:fl^^#|lltl^«i^#WSrST. afe^JW«C?g^prtgTfo5o 
[ 0 0 8 5 1 20 
:^mm<DW^miiC^.^^mEL'f^:^yi^^X\±. IgIl*5j:D^IiI2tC^LfcJ:9t^. 
^^fe^^SOR, 30G. 3 0 B (D 0 h (DT^mmm 1 e R , 16G, 16B;65.igtbffl 
S«ll^c:iav^^l!];^^^f>|ll^C«^*gl61R, leiG, 161B.*Sei62R, 16 
2G, 16 2B:ioJ:t/^'^yTgl6 3R, 16 3G, 1 6 3Bt> mm^ttfzmfS.^^l.. 
Zthh(Dy<])Tmi6 3R, 163G, IBSBiDff^DR, DG, DB^^^^m^^M 
HF30R, 30G. 30Brp^^C4oV^-CS^MC^?i5J:9^CLfcCO-e(DR>DG>DB) 
. 0iJx.li. ^ ^ ^ (OW)i¥] i:UT±ISLfc<t9tC. J?$DR,. DG, D 

Bm(Dmmic^-^<'^m^itm^3 0R. sog, 3 0Bm(D^m^(Dmmii^^^i^titft 

O^^^^^fiJfflLT. ^^gSr^tpei8tc*5VN/c^*Lfcefe^^3feO^. i-J^^t? 
^>*feo^ER. ^fe(^3tEG*5j:Ut»feo^EB{c2^^-r5r^;&5prtgt/j:S„ L^h^iiS 30 
oT. **JSO?^flg-C(i. C:ixe>03fe03tER, EG, EBSr^iJIBUTIifc^Sr*^-^^ 

[ 0 0 8 6 ] 

wss^sj (7)^t^*5v^T!ft0^Lycse5i5(D^^EL-r^;^:7^u^i:{^s^«c'9. sirxmrn-t 

[ 0 0 8 7 ] 

r^^^tjib. Sait^tittStCglLTfi. 3^ (R, G, B) O^tSrSScffii-^yh^JC. 

SU^tc^4:'5Tfg/.^3aiio%5t^$r?iJffli-5«^WS@{^e@br. mbosa 

L'r^:^'^\^-<tam^J:^s lll2f:i*Lfci5t-. 3fe07feER, EG. EBSrScUl-rS 
yt*:>tc^fe<D5t (Sfe^t) Sr^^-5rBg/^ia^O«^gl8 2*:*iJfflL. -r<cip*>#*« 
^3fe^^3 0R, 3 0G, 3 0Bfe^^;li3V^T^^^18 2;^>5^il^l:LTi3^9. p^^yU-^;^ 
^:^^^fflLT^7tel8 2^a»95>^t>5^^:^^;^>5/^V^3ti^. y'>(y^y'i^^'^^:^<0±mi\::^ 

m^^t^^-^mx^^o 

[ 0 0 8 8 ] 

MWi^fi^^m-^(o^'7 — y^/\^^(r>^^mm\^x&^it^3^ (r, g, b) <^7fef-^^ 
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J?:SDR, DG. DBHO^StcS<3<W«^3t3B^30R, 30G, 306^0*^:^ 

0^^{C®SLfc7fe<7)^#^^^#fflbTefe*^3fe(7)3tER, EG, EBfC^^LT 
\,^^fz.isb. :^ y — y ^ /i^ ^ S 2 r^i&MS,t^^nibX-mt^o Z <D ^ ^ ^^^^ "7 — y 

[ 0 0 8 9 ] 

^ ^ ^ :l t t> ^ ti ^ . ^^i4«go5S{*ti!i5fi^Hg1toa{^tSri^a:i-5ri:;65T' 

D tt ^ i: ^ S t . ^ ^ "9 it '(^ II ^ /n" - 7" ^ :^ /u jjis A L T ^ * Jl 1 10 
[ 0 0 9 0 ] 

*/c.*KJScO?P^STM^. ^mi^5fe^^3 0R. 3 0G. 3 0B;as-^tL-?*X*M^16 
2R, 162G, 162B^'g'^. :L h <D ^ MM 1 ^ 2 K , 162G, 162B<J:±a5 
®11Sl9i:<7)Fp1T'^Sr*S$ii:S*S«itSr*i-S<i:9(:iU/ci(DT-. r;taEL7^^^ 
y^U^c^Sjf^J tb-C±IEUytJ:9tC. ^ER. EG. EBt^fe|ifi*;2>^rp]±'r^o 
or. ^^ER, EG, EB(7)l^Ttt^craLTt>^^t"-^3iSioJ:U^^Kfi5^|IIoSK/c^;:^ 

. iSR^tttOffiifcl^ffiSr^tf^^SriSEfflUTft^SieaR. 16 2G, 16 2B^« 
[ 0 0 9 1 ] 

Sfc.*lllfe(7)?i?.«-efi.>'<yrgl63R, 163G, 163B2&S±IBLfcJ:ptC* 
^^7fe^^3 0R, 3 0G, 3 0BP«^{;ii3VNT*^StC^M«:^tt5^tg^mfci-±. * 
SS16 2R. 16 2G, 16 2B^f*:»i-^mBgt*fc-r/ca6.'^tte>05*^®16 2 
R, 162G. 1 6 2 B t R^S LTg^^b* /cfiJg* Lfc 19 . 

[ 0 0 9 2 ] 

*fc.**J60?f^^-C<:i. TSl5m@@16R. 16G, 16B:65 5pS{kei5tO^^ 30 
tt^iSi65yc:a?)(7)^*@l 6 IR, 1 6 IG, 1 6 1 B^^A/r«^$HTV^5fc^6. ;i 

tLb<7)Tffl5m<i®i6R. 16G, \ ^ B ^w-m^itm \ b \^^m\^m'&ir ^ ^ t t>x ^ ^ 

o 

[ 0 0 9 3 ] 

*fc.*^JS<7)?g^TMl.ifc«^16 2R, 16 2G, 1 Q 2 B X, ^ h it^ m ^ i)*^ ± ^ 
V^«-S'Sr<5efflbT/<yTSl6 3R. 16 3G. 16 3B^1»^b7tcOT*.5l7feSl8 2 

[ 0 0 9 4 ] 

*IIJSt^?F$^(c^. 6*aEL-7^^y^:/u^<7)Mig:;^?tTMi. ^-^yrgi 6 3R, 1 6 3 

G. 163B<Dj5^DR, DG, DB;65#^^^3fe^^30R. 30G, 30Br^^(;l^3l^ 40 
T5:v^^C^/j:^J:9^^#®e<)>Sfllfi!c^*f5TSBm11Sl6R, 16G, 16BS:JF^^-r 

o b;6-t». ^(0]K#^^SI^^i='-fe^<^'^^^^^fflt.:rc:_br. T^Umi^^ieR, 16G, 1 

TSBSffi^l6R. 16G. 1 6 B i: iM ^ fc m m E I. :^ :f I- ^ i: m M ^ ^ ^ mm 
■r 5 ^ t r # 5 o 

[ 0 0 9 5 ] 

[^2<^lli£cO?f^li] 
»clc. *5l?^<^®2<D3llfiO?gffi*cov^TlS.§^"rs„ 

[ 0 0 9 6 ] 50 
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m m (D m m ^ ^ ^ ^ t I. X (D m m ^ h ^ ^ ^ -( it . T umm m 1 6 R , i 

l^-fTMl. #iC.0iJx.lf>TSl5m^§i^l6R, 16G, 16B09^><7>^^yT^16 3R 
. 16 3G, 1 6 3 B ^ m ^ & ffi^ f^-t ^ fci^ {Z ^ y< V T m ^ 1 e 3 1 m it m { S n 
O 2 ) ^fcfi®^fb:^^nA (CrO) {C X ^ m ^ ^ ix . y< V T M U 1 6 3 2 I T O X 
^ mj&^ix. ^< ]) T I 6 3 3;d5l ZO(CJ:«9«fiK$i^TV^-5^7>;&5^*LV^o 

[ 0 0 9 7 ] 

lllO~IUl7ftW^ELy=V;^:/U-fO'5^cOTSi5m®gl6R. 16G, 16B(7:) 10 

^c^:*5. mi o-ni 7TMi. 1 <Dmm<omm^cis\,^xmmi.tLmmmm tm-<Dm 

1 0 0 9 8 ] 

TlFI5mi§i®16R, 16G, 16BS:Jg^f6^{-«i. li!l0(C^LfcJ:9t-. 

20nm) ^.*S^162 (jJ^^^^lOOnm) i.^lO>'-<yrga5^<J:LT(?:)>^^ 
yrg^^J'ieai (J¥^ = T1) t^^2<Oy<')Tm^'!i^t\.X(Dy<])TmU^lQ3 
2 (j?$ = T2) <b.^30/<yrS$P55'tUT<^-'<yT®lF|5^J'1 6 3 3 (J?:$ = T3) 
^^rOlilSdff^^LTS^Siir^o 6 l^oiU^^^yr^as^^l 6 3 1-1 6 3 3 20 

<r>m)^^Pc t 1.x \t. ^ v^Tn.(-^bT^>±lsm 1 c7)^:^co ff$®t;i^oV^ Tift L/C ^M. ^ 
M^^k^. ^JS^^bi^*^c(^^M^k-^^fe^{£^L. ^Jx.{^. ^^Si 6 i^octt/^^yrg 

|fP5J-1632tbTITO. /<yTg|F|5$5^1631^L-C®?{t;^ (SnOg ) . ^< ^) T M 

n^l^33t\^XlZO^^iX^^^mir^o 4fc. *S^16 20?i?fife«-5^<^LTJi 

. ±.m^\wmm<ommkz^\.^xmm\^fzm'¥m^^ts^^^^m\.. mK.\im^<y 
A^^^(AgPdCu) ^^m-t ro^^yrggp^^iesi-iesa^jgj^-f^ 

^tCfi. ±l5(ilTllI2«r#RSLTlftP>gLfcJ:5(C. ^®5S?t^^3 0R, 3 0G, SOB 

\z.^\.^x ^ f}.%(D=^i^m.^^nm \^x ^^<D K . m^(o±E g ^ xi^^ 

nSS-r^o ITOJ:<9/<^5^<yrSSl5^5'l632S:?f^^g-fS^tc{i. ^3?iJx.(i. ^ 30 

XS{C^oV>-C I ZOJ:i9^c^^^<yr^aS:5^1 6 3 3 ^ ^ y h^i/^>'^i-5^tc. /<y 

r 1 6 3 2;6s^-/^>'>/Mgioit?T4'^-ih$ii-5;^ I.X mm ^ X V 

(c. ^(5:>/<yr^aS5i^l 6 3 2^ig?aTT^IK"r5;0^. feSV^(^^|^^^CT^-y^U> 
B^B^k^-^^o ^>'<:y>5^y>'i?'4r«&flabT^«Sl6 1. ^sei6 2. ^-^yrsiFc 

^ 1 6 3 1~1 6 3 3^ff$^LTa^*-^^^tC{i. 0y;t(S. :li^^>(^) — it<De$rl^-(0 

[ 0 0 9 9 1 

/.c*5. ^^^ei 6 1. ^mm 1 e 2*3iu^^<yTg$B^i e 3 i-^i e 3 360?g^^i4^ 

is X y< V T m ^ 1 e 3 2 ^ ^ fc tb \C T /l^ ^ (At) {cmM iO 2 ) J&^O. 3 40 

%ffi^^tt)tia^:^;^S:fi£ffll.. i ^ 2 ii^jSL-r ^ fzi^ \CT > :^ V. . 

y<') rm^^ \ e 3 1 ^mjSL-r^ti^\zT (Ar) (c^^ (O2 ) 0 , 5 

^ntzm:^:^:^^i^mi.. y< v r m ^ i e 3 3 ^ m f^-t ^ ti r >^ (Ar) cig^ 

^ {O2 ) i^^l. 0 ^ thtzm,^ :^ ^ ^mm-r ^ , ^t^. :^ y< y ^ > ^ t \^X 

\i^-rf\^<Om^\Ci^\i^XhS.ti=f^0, 5 Pa. DCUJ;^ = »^5 0 0Wti-5o 
I 0 1 0 0 ] 

)^V^T. @1 \ X^fz^ X 0 ^Z . ^<yrgSiS5>1 6 3 309^. *^^3tm^30R;55 

?g^$nar<b<h/<e5^i<Dm*S^L.'C<o®SSRJb(c. 0ijx.iJ>^;^hi^v?;^hKi:'9/^ 

[0101] 50 
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SS^r^y^^-^/LT^^i?^— :=^>^-r^r<h(cJ:'9. m I 2 {z, 7jk \^ fz X o \c . y< V T m ^ 
55^1 6 3 3 (D 0 h . y ^ ^ ^ ^ 8 i(cJ:i9S^^tLTi^:rca55J'i^^oa555'Sra»^W 

!y^-v>h<^LT. m7L\i. ]) i^m (H3 PO4 ) t mm (HNO3 ) tw^m (CH3 c 

OOH) t(Di^m. fc^lM^v-^^^®^ (C2 H2 O4 ) :i0^7:n5/h:n:y^ 

^i^^-^yr^^^l 6 3 2^^^^ h:yy^^<b LT^B^L. ^-^yrM^^l 6 3 3(7)^:y^> 
^;65^T L^c^^. T':3i:yf^>^^5n,S(7)ig=fT;iS<^ihi-^fc*!). ^ <D y ^ ^ t^dtM ^< V T 

1 6 3 2^X-R^^ti>^^05±^n^o 
[01021 

jgSt^T. [ai3lC^LfcJ:9t-.^^^yT^gi55J'1 6 3 2<7:)^m®f05"tb. #«^3t^^ 
3 0 G ^>W^fS. ^ ti ^ :z t t A^: ^ m 2 (Dm^ t 1.x (Dm^ S G ±{c ^ m ^i-iy >i- h u :^ h 
m X ^ ^J: ^ m 2 (D :^ ^ t \^ X (D y ^ > ^ ^ ^ 8 2 ^< ^ — >^ m filtir ^ ^ /^*5, 
^ 1^ ^ >^ S 2 ^ m ^ ^ \^ . 0iJ^«. i£i^Ml:iiS;CT. :3i.y^>'i/-^;^^8 2*?i^ 

8 2^?f^^'r^^[^^i-^:y^>^-^^iJ^8 lSr5Jc*5>T?f^j^Li£-r<J:^t-'t"5o 
[0103] 

^V^T.^:y^>'>:^-^;^>:^8 1, 8 2i:*t^'i7^-/h^:x^>-^^^5e^L./-<yTilSiS 
5^1 6 3 2^:ii:y^>'^LT/^^"-^>'^-r^r«htc:J:(9. I1114{::^L^c<t9{C. 
r^aS^l 6 3 2(7)9^>. J^>y^>i/-^;:^>:^ 8 1, 8 2 {C X ^ ^ m ^ tl X ti ^ ^ ^ (D 
SFP^^SrilJ^WfC^^L. ®«ESR, SG(c/<!;rg$|5^>1 6 3 24r^flF^-fr5i:*(c:. ^ 
tLf^OM^SR, SGCOjli2ffilStC^<yT®gC^16 3 1^Sttl^ii'5o :i(D ^ y h =r. 

^ > 1^ mm ^ n ^ m {z n . ^^y^^i^hti.x. mz^^t. mm (hcm . mm^^t^ 

mi.tcy< V T 1 6 3 2 ^l^^fc. :ii^>^^vh(c*fbTiiiStt**-r5Se^biSct!9/ct 

5^<yT^gI55>l 6 3 1 7^^ h y t LT^fgb. /^yr^SiS^^l 6 3 2 (D :^ y ^ i^ 

^^^^T Ltz^ ;^.x y ^ > i!f mm<Dmn ±-r ^ tzi^ . ^ (D :^ y ^ >^ ^ mmt^ y< ]) T m 

Uii^ \ 6 3 l*T*fi.-Siri:;5S|»Jli$ix5o 
[0104] 

3 0B;65ff^Jic$n>5:itt/«^^^3om^^UT(0^igSB_btC. m X, \i -7 ^ h U \y V 
m X y) ^ m 3 (D :^ ^ t L X <D y ^ ly ^ ^ S 3 i: y< ^ — m ^-r ^ o ?i*5. ^2/ 
^:/>/-^;:^^8 35r^$^i-^^{c(i. M . i^^^tcjSCr. ^:y^v^-7>^^8 3^JF^ 

■^y^iJ^ 8 3SrJi^^-r^<h[^^{C:3i5/^V^-^;^i5r g 1. 8 2 ^ ^ it X M ^ L. ir X ^ \C -T 
[0105] 

j5cV^T. ^2/^>'i/^;^:^8 1—8 3^^fc{c:K7'Y^:y^Vi/S:i£fflU. ^♦gl 6 1 
. I 6 2*3j:t//<yTSgi55)'l e 3 lSriig£6«J(-^5/^^^i/LT^^'i5'-:=^>'^-r5 

^<!:[CJ:J9. [2l6Jc^LfciJ:^>t;i. ^«^16 1. ^mmi6 2^XXJ^y<VTm^^l 
6 3 1<7)9^. 8 1-8 3tCj:i9ffiS$tl.TV>ycg|S5>i^^<7)gp55'^51»^ 

6<)tc^^i-6o :i <D =rL y ^ :y yrnim \c X ^ . mmm i e i ^ ^mmie2^xrjy<vrm 

g55»16 3 1;55«-M«SR, SG, SBrttC^^ffil^tt. ^f^fi<)^C^±.®«^SR^c:ioV^T 
^^^1 6 1. ^S^l 6 2^Xrj^<VTm^^l 6 3 1 — 1 6 3 3 X ^J: ^ 5 M m ^ 
®i^SGtCiol^TS^^®l 6 1. ^MM 1 6 2ioc):t/^<yr^gp^5'l 6 3 1, 1 

6 3 2 x*)fj:^4mmmi>^m^\^. m^Sis b \z^\,^x^mm i e i. ^ssi e 2*5j:us 

^<yT®gB$>163lJ:i?/^53®«3t;55gi#-^§„ /j::^^ ^i^^^Vi/ftig^fcllt. ^5/ 
^>'i/'^;^:?^8 1—8 3e*^fcai5/^>'^$n6fca6. -eixe»(03i.y^>'i/-v';^^8 1 — 
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8 3<Dm^iiism'o-ri>o 

[0106] 

±ieb)t5B«Bl 6 1, *|gJSl 6 2t3j;tJ«^<yT®SP^^l 6 3 1~1 6 3 3<Z)«#«i& 

S)ii6R, 16G, 1 6 B r^^i$.-r ^ o 

[0107] 

o;V-^^fflLTTSl5im®i6R, 16G, i6B^^igg6*j{;i»mi4J;<^^-t-5::i>!i5 
it -r :i t -C- # 5 . 

[0108] 

LT^^yTga5^>16 3 1~1 6 3 3^fl^figL. M:i^&^Kii. y<Vrm^i^l 6 33i:^ 

g|5:»-1 6324rJK fig.-r PHtl^l^^yTJlSlS^J-l 6 3 2^'J':^s/ h^^^/^Vi/i-S 

fcfec03is/^^>- h(c:MLT»'l4**-r5iW*^^^fflbT^<yTBg15^1 6 3 1 ^Mf^-T 
^ X 0 \z\^t:L<DX ^ ^<yrea555-l 6 3 S^^s/^Vi/f^l^. til^<yrggB:5i-l 6 3 2 ^5 

^1632^i5'5^^'^^-r2>^. tC^^yrg^:JJ-1631;!iS:^h-;/7°BtbTatg-r-5. L 20 

i6.TgeS1iei6R. 16G, 16B4rii5iftSJ-?F^fi!ci-5itA«t?#5. 
[0109] 

yrji^^i 6 3 i~i 6 3 3 m ^ I. X mm ^ i> m ic ^ me>o-ii(os^i^-coK 
mmmfiz}5\,^xmi^micif^i$.-r ^ X ^ k^v-ftcox. 'tih<o-m<omi:m^<r>n^mm 

±^&mm'p <o mmt^mA-r ^ tsrgsjtu. ^<D'&-mrii<D^m^m^ic^-^^tt)^X'^ 

[Olio] 30 
[0111] 

i-ps3£$n5t<^-cttnc< . ^ ti h <o mm <r> t m m <o Mii: m i> :i t SI m tt m \z 

[0112] 

VTSfe^t^^^t^-fr^fci^t::. ^0^7fe^l8 2^5^fe^5t^l8 2R. l^fe^^Bl 
8 2G*Jj;U5*fe^5t^l 8 2B;SsaS^iX7t3®«jSi:LT«fiKLfci!i5. ;^^>■fL'^>^^^ 40 
Jc:ISP>ix-5tO-Ctt/£<, &fe3t4r5l***-5:ii:!6S'5HiJtt8»)lci3V>T, ^3teSl8 2 
ro«^l4S*{C'^M^BgT-*>-5„ ^cO^TtSl 8 2J;iKi-5±KLfc3g«ittA^O«ii 

tLTii, (1) B&yt^m±'^m^£&^m^mn^mm\^tzmmmm^. (2 

[0113] 
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. ti^^-r I. h ^ ti\z.m h ri ^ h (D X- /j: < ^ ^'jx.(i. ^mm^^m"^ 3 0 R , sog, 30 
Bmco^m^(Dmm^mm\^x^ytmis2{z:^i^xm^\^fz^^3^(D^RR, eg, 
E B {z.m^'t ^ ^ 1 7^-'^m^j:m ^ . mytm i s 2i,cio\,^x^±$^t^^<D^n^m[c^^ 

[0114] 

i^fz. ±m^mm(ommxa. ^mmm^m'f- 3 0 R . 30G, 3 0 b ^mf^-r ^ ^< v 

rei63R. 163G, 163BOji:$DR, DG. DB<Dmi>CDR>DG>DB<Dm 

# ^ b T v^ 5 o v^ T ift b . -fl. h \c m ^ ti ^ h <D X \± fj: < ^ ± fa 

Tlft0^LfcDR>DG>DBOBa^*i. — iS<^^^ (Sfi:2-'^4) ^^(T^niR, mG, mB 
<D m liZ m R = m G m B <D (<^iJ;t{imR = mG=mB=0) ;^^5^fi:LTU^^:S'a'{-;Ri)c 

5Ai-5t><^T*fo«9. r^bOmR, mG, mBCOMcDlSl^tClctoTl^iiS^DR. DG, D 
B Pb^ CO la M L # 5 o — 0iJ ^ * a . m R , m G . m B <7) PbI m R ( = m G ) ^ m 

BOia^ (0t|;ttfmR=raG=O. mB=l) <OBi^:65^S:bTV^5#^(C(i. i?:$:DR 
, DG, DB(Dm^ZDB>DR>DG(Dm^^^^fi^iL^^:^tt^j:^o :i(0 m \^ . 4#iw 
. ftt^V^/<yTiil 6 3B(Dm^ii^fi^l 00nm^±.^:^^^)^#5o 
[01151 

tbti^ h<DX\^fj: < s #iJ;tJ^. mi 84oJ:r>*iai 9lc^Lfc<t9tc. *^P^^7Khi>.^5 

ixv-a >MO^|iEL7^^y^:7^l--<tcaffl-r5i 9^C:UTt><^:V^o Ell 8 1^7}? 5/ 

v'3:/Sc7>*^EL7='^:^:7^l^'YOWffi«^^^Lr:J^»9. m 1 9 i-Xm 1 8 {:i7jk l^tzmm 
RLy'^:^yi^^^mf&'t^^mm^m^3 0R, SOG, 3 0B^XrjmmS^^4 0<D 

m^m^^ii::k i.x^^ff^{zm \^x ^(D^m.R -Ly" ^ I- mistc 

^LfcJipJ-. (1) TF.T12 (121--123) t^^m%^M'=F 3 0 (30R, 30 
G, 3 OB) oiS^ffig(c»jl;L/^v^J:-9tc-mTiBMSn\ (2) — >'^/i-i5^5 2 

f)^mW}mmwL \ i txPTi 2:js<tr/^r«ij6^gi 3t(oPB^^;liB^^n•rv^^<^^^c. m 

19t;i^UfcJ:9(C. (3)*S^162R, 162G, 162B<7)ff$>dSJ:ia5ffl;^@l 
90J?$j:t)fc»<?^^orv^5.^4r^#. llll(c^L:/bh5/>^3i^5/i/3>'SoW^EL 30 

^^30R, 30G, 30B(i.*^Sl62R, 162G, 162B<!:±^mffigl9 
i:<7)raT**S^-frfci3tER, EG, EB$:TlfPmffiei6R, 16G. 16B4:S*LT 

JjcHJ-r-SiptC/^oTV^^o r<7)m'&O^M;il6 2R, 16 2G, 16 2B(?:>J?^fiSi^ 
Inm— 5 0nm-Cfc"9. ±aim^l^l9<Z)J?^(i^l00nm~3 00nmT*fc5o ^cC 

io. 7j^hA^^^^>-3>'M^o^^ELT'^:^:/i^-rTM:i> 0iJxJi. EliSJc^LfcJi^fc 
»:gia2 0. »«Pe6 0i5j:r/«il:^N-;^/U5 0 (*fjfcfflS«5l) ^m^^^t>^ IK. 

*^ELT^^X>^U-<^C^5V^T'b. ±fE#^^feOff^^^C:fol.^rift0>^Lfc h y -^^^ ^ y 3 
l^m<DmmELy'^y^^U'<tm^(0^^^m^:itft^X^^o 40 
[0116] 

;^ ^ u ^ iS ffl -r 5 ^ o 1/^ T Ift P>q L fc d5 . T L t r ti. (cRg e> -5 t> O T- <i /.C < . M 

hmm-r^^tii^'^mxh^. ^ <d ^mff^^^m.^j^^(o^(omm.\ t i.x mA.\^. mm 

[01171 50 
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[01 181 

® m *> 5 o 

[US] m2{z^\^fzmitm^^t^m(DWrmmf^^ii:±i.xm^^\cmirmmmx^^o 

im 7 ] a6(c3gS<XSSria?qi-Sfc«)<^»rffilgIT'fc5o 

[nisi m 7 {cm< T.mirWLm't ^tii!b<owimmx^ 
im 9 ] m s {zm< JL^irSLm-t ^tiisbcDWimmxh^o 

[mi 01 :^^m(Dm 2 (Dmm<D]^^mi^c^^^mmE hy" ^ i-^ (Dm^jim^mm-r^ 
[Hi ii mi 0 {zm< nm^mm-r ^tcib<Dmmmx^^. 

im 1 2 ] m I I {cm< nm^wtm-r ^tc^cDmmmxh 20 
im 1 31 Ell 2 i^;Lm.< nm^mm't ^tii^<Dmmmx^ 

[11141 llll3(CJgS<XS*:iftPJi-5fc*!>0»fffii^-efc5o 

[01 51 mi 4 {z.m< nm^mm-r ^fzi^(Dm^mx:h^o 
[01 61 01 5 {z.m< nm^mm-t ^tzi^<Dmmmx^^^ 
[0171 m 1 e i,zm< nm^mm-t ^tzi^<Dmmmxih 

[0181 ^mE L ^ iy ^ (Dmfii^^m^ ^m^mirm^m-r ^ tiit> (ommmx ^ o 
[0191 m 1 s {c^i^tz^mm^m'^ts x.x/mmsLm<Dmmmm^^±\^x^^^{cm 

[01191 30 

1 0 ^ K) ^wv , 1 1 12 Kl ffl S « . 12 ( 1 2 1 1 2 3 ) T F T , 1 3 -'-mm 

^^a. i4*-is«i. 1 5 ^m.itm s i6r. i6g, 1 e b T^mmm . 1 7 ---m 
ihmmm. 1 s -^^mir^t^m. i9'-±t^mmm. 2o-'%mm. so (sor, 3 
OG, 3 OB) "'mmm^mi'. 4 0-mmmm. 5 0 -st jh^N^>/u. 5i-m±mmm 

. 5 2 ^ y - y ^ ^ ^ 52R--3^feM^. 52G'-m&mm. 52B'-*feffi^. 6 

O -^mm . 161, 161R, 161 G, I 6 1 B "mmm . yi^-rS, 81-83 

' ^ y 'f- > if ^ ^ ^ 162, 162R, 162G. 162B**SS. 163R (16 

3R1) , 163G, 163B-^<!;r^. 163G1, 1 6 3 B 1 - T U y< V T M . 1 

6 3 B 2 - ^my< V T m . 16 3G2, i63B3-±as/^yr®. 1 s 1 - lE^mmm 

. 18 2-M3tS> 1 8 2 R -^fe^^t® . 1 8 2 G ---i^fe^^tS . 18 2B-Wfe«3t 40 

m . 1 s 3 -"m^^mm s 1631-1 633 - -^^yTaas^j-. dr, dg. db, hr 

, HG, HB-'i?:^. E*-7t i^i^m^m(D^) . E R 5!R O 3t . EG"m^<D^^ E 
B'"^^<Djft. LR, LG, LB—^^&^mm. PRl. PGl, PBl, PR2, PG 
2. PB2--5gffi. SR. SG, SB--ffi«c„ 
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